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(57) ABSTRACT 

A polariZer (2) for a liquid crystal display device includes a 
polariZer base (21), a ?rst protective layer (20) and a second 
protective layer (22) on tWo sides of the polariZer base for 
protecting the polariZer base, and an anti-re?ection layer (25) 
on the ?rst protective layer. The anti-re?ection layer includes 
a ?rst layer (26), a second layer (27), a third layer (28) and a 
fourth layer (29) stacked in order. The anti-re?ection layer of 
the polariZer can reduce the re?ection of the light irradiated 
on the polariZer, and the loss of light can be reduced and 
higher light transmission rate can be achieved. 

10 Claims, 2 Drawing Sheets 
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POLARIZER AND EQUIPMENT FOR 
MANUFACTURING THE SAME 

BACKGROUND 

1. Field of the Invention 
The present invention relates to an optical polariZer and to 

equipment for manufacturing optical polariZers. 
2. General Background 
Liquid crystal display (LCD) devices are in Widespreaduse 

in personal computers, desktop calculators, electronic clocks, 
Word processors, automobiles, and other machines. Nearly all 
LCD devices include one or more polariZers, Which function 
as ?lters With regard to the polariZation of light. 
A typical polariZer is shoWn in FIG. 3. The polariZer 1 

includes a ?rst protective layer 10, a polariZer base 11, a 
second protective layer 12, an adhesive layer 13, and a 
released layer release layer 14, arranged in that order from top 
to bottom. 
When light beams irradiate the ?rst protective layer 10 of 

the polariZer 1, some of the light beams are re?ected, Which 
results in a loss of light and a loW rate of light utiliZation, 
Whereby the brightness of an LCD device using the polariZer 
is reduced. 
What is needed, therefore, is a polariZer With high rate of 

light utiliZation. What is also needed is equipment for manu 
facturing such a polariZer. 

SUMMARY 

In one preferred embodiment, a polariZer for a liquid crys 
tal display device includes a polariZer base, a ?rst protective 
layer and a second protective layer on tWo sides of the polar 
iZer base for protecting the polariZer base, and an anti-re?ec 
tion layer on the ?rst protective layer. 

It is of advantage that the anti-re?ection layer of polariZer 
can reduce the re?ection of the light irradiated on the polar 
iZer. Thus, the loss of light can be reduced and higher light 
transmission rate can be achieved. 

In another preferred embodiment, a suite of equipment for 
manufacturing a polariZer includes a plurality of roller 
devices arranged on tWo sides of a path for passage of a 
polariZer preform, an ultraviolet irradiation device arranged 
next in processing sequence to the roller devices, and a plu 
rality of vapor deposition devices arranged next in processing 
sequence to the ultraviolet irradiation device. 

It is of advantage that the anti-re?ection layer of polariZer 
can reduce the re?ection rate of the light irradiated on the 
polariZer. Thus, the light loss can be reduced and higher light 
transmission rate can be achieved. 

Other advantages and novel features Will become more 
apparent from the folloWing detailed description of preferred 
embodiments When taken in conjunction With the accompa 
nying draWings, in Which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic, side vieW of part of a polariZer in 
accordance With one preferred embodiment of the present 
invention; 

FIG. 2 is a schematic, side vieW of equipment for manu 
facturing a polariZer in accordance With another preferred 
embodiment of the present invention, together With part of a 
polariZer unitpolariZer preform passing therethrough; and 

FIG. 3 is a schematic, cross-sectional vieW of a typical 
polariZer. 
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2 
DETAILED DESCRIPTION OF THE 

EMBODIMENTS 

A polariZer 2 in accordance With a preferred embodiment 
of the present invention is shoWn in FIG. 1. The polariZer 2 of 
an optical system like Liquid Crystal Display (LCD) devices 
includes an anti-re?ection layer 25, a ?rst protective layer 20, 
a polariZer base 21, a second protective layer 22, an adhesive 
layer 23 and a released layer release layer 24, arranged in that 
order from top to bottom. 
The ?rst protective layer 20 and the second protective layer 

22 protect the polariZer base 21 disposed therebetWeen. The 
polariZer base 21 is made from polyvinyl alcohol (PVA), and 
includes a plurality of polariZer molecules that can change 
natural light into linear polariZed light. The adhesive layer 23 
is used to attach the polariZer 2 to a substrate (not shoWn) of 
an LCD device. The released layer release layer 24 can pro 
tect the adhesive layer 23 up to the time that the polariZer 2 is 
attached to said substrate. When light irradiates the anti 
re?ection layer 25 of the polariZer 2, less light is re?ected, 
Which improves the light utiliZation rate of an LCD device. 

The anti-re?ection layer 25 includes a ?rst layer 26, a 
second layer 27, a third layer 28 and a fourth layer 29 arranged 
in that order. The ?rst layer 26 and the third layer 28 are made 
from material With a loW index of refraction, such as SiO2. 
The second layer 27 and the fourth layer 29 are made from 
triacetyl cellulose (TAC). A thickness of the ?rst layer 26 is in 
a range from 7><10_8 to 9x10‘8 meters. A thickness of the 
second layer 27 is in a range from 1><10_7 to 12x10“7 meters. 
A thickness of the third layer 28 is in a range from 1.5><10_8 
to 35x10“8 meters. A thickness of the fourth layer 29 is in a 
range from 1><10'8 to 2x10‘8 meters. The shape anisotropy of 
the polariZer 2 is in a range from 3 :1 to 20: 1, and preferably in 
a range from 5:1 to 10:1. 

Because the anti-re?ection layer of polariZer can reduce 
the re?ection of the light irradiated on the polariZer, so the 
loss of light can be reduced and higher light transmission rate 
can be achieved. 

In alternative embodiments, the ?rst layer 26 and the third 
layer 28 of the anti-re?ection layer 25 can be made from 
material With a high index of refraction, such as A1203 or 
SiNx. The second layer 27 and the fourth layer 29 of the 
anti-re?ection layer 25 can be made from material With a loW 
index of refraction, such as NbOx, TiO3, Ti3O5 or MgF2. 

FIG. 2 shoWs equipment for manufacturing a polariZer 
according to a preferred embodiment of the present invention. 
The polariZer manufacturing equipment 3 includes a plurality 
of roller devices 31 arranged on tWo sides of a polariZer 
unitpolariZer preform 2', an ultraviolet irradiation device 32 
arranged next in processing sequence to folloWing the roller 
device 31, and a plurality of vapor deposition devices 33, 34, 
35, 36 arranged on one side of the polariZer unitpolariZer 
preform 2' arranged next in processing sequence to folloWing 
the ultraviolet irradiation device 32. Each roller device 31 
includes a pieZoelectric sensor 38 therein for detecting and 
controlling pressure applied on the polariZer unitpolariZer 
preform 2' by the roller device 31. The roller devices 31 can 
cooperatively press the polariZer unitpolariZer preform 2' 
passing therethrough, in order to create a desired shape 
anisotropy of the polariZer unitpolariZer preform 2' and orient 
the polariZer molecules in a preferred longitudinal direction 
let the polariZer molecules lie doWn in a preferred orientation. 
The ultraviolet irradiation device 32 can help to solidify opti 
cal polariZation of the polariZer unitpolariZer preform 2' by 
creating shape anisotropy. Thereafter, the vapor deposition 
devices 33, 34, 35, and 36 can coat deposition materials that 
have desired different indexes of refraction, in order to form 
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the anti-re?ection layer (not shown in FIG. 2) on a surface of 
the polariZer unitpolariZer preform 2'. The polariZer manu 
facturing equipment 3 can further include a transducer fre 
quency adjusting device arranged outside the roller devices 
31. 

It is believed that the present embodiments and their advan 
tages Will be understood from the foregoing description, and 
it Will be apparent that various changes may be made thereto 
Without departing from the spirit and scope of the invention or 
sacri?cing all of its material advantages, the examples here 
inbefore described merely being preferred or exemplary 
embodiments of the invention. 
What is claimed is: 
1. A polariZer for a liquid crystal display device, compris 

ing: 
a polariZer base; 
a ?rst protective layer and a second protective layer on tWo 

sides of the polariZer base for protecting the polariZer 
base; and 

an anti-re?ection layer on the ?rst protective layer, the 
anti-re?ection layer including a ?rst layer, a second 
layer, a third layer and a fourth layer stacked in that 
order, Wherein the ?rst and the third layers have a same 
index of refraction different from another same index of 
refraction of the second and the fourth layers, a thickness 
of the ?rst layer is in a range from 7x10‘8 to 9x10-8 
meters, a thickness of the second layer is in a range from 
1><10_7 to 12x10‘7 meters, a thickness of the third layer 
is in a range from 1.5><10_8 to 35x10“8 meters, and a 
thickness of the fourth layer is in a range from 1><10_8 to 
2x10“8 meters. 

2. The polariZer as claimed in claim 1, Wherein the ?rst 
layer and the third layer are made from material With a loW 
index of refraction. 
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3. The polariZer as claimed in claim 2, Wherein the ?rst 

layer and the third layer are made from one of SiO2, A1203, 
and SiNx. 

4. The polariZer as claimed in claim 1, Wherein the second 
layer and the fourth layer are made from material With a high 
index of refraction. 

5. The polariZer as claimed in claim 4, Wherein the second 
layer and the fourth layer are made from one of Ta2O5, NbOx, 
TiO3, Ti3O5, and MgF2. 

6. The polariZer as claimed in claim 1, Wherein the ?rst 
protective layer and the second protective layer are made 
from cellulose triacetate. 

7. The polariZer as claimed in claim 1, Wherein the polar 
iZer base is made from polyvinyl alcohol. 

8. The polariZer as claimed in claim 1, Wherein a shape 
anisotropy of the polariZer is in a range from 3:1 to 20: 1. 

9. The polariZer as claimed in claim 1, Wherein a shape 
anisotropy of the polariZer is in a range from 5:1 to 10:1. 

10. A polariZer for a liquid crystal display device, compris 
ing: 

a polariZer base; 
at least one protective layer formed around said polariZer 

base for protecting said polariZer base; and 
an anti-re?ection layer on said at least one protective layer, 

the anti-re?ection layer including a ?rst layer, a second 
layer, a third layer and a fourth layer stacked in that 
order, Wherein the ?rst and the third layers have a same 
index of refraction different from another same index of 
refraction of the second and the fourth layers, and a 
shape anisotropy of the polariZer is in a range from 3 :1 to 
20:1. 


